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ABSTRACT 



A thermosensitive recording label includes a substrate, 
a thermosensitive color-forming layer disposed on one 
side of the substrate, a protective layer disposed on the 
thermosensitive color-forming layer, a pressure-sensi- 
tive hot melt adhesive layer disposed on another side of 
the substrate and a releasable backing sheet disposed on 
the pressure-sensitive adhesive layer. A hot melt adhe- 
sive layer absent sufficient modifying resin to prevent 
migration thereof and unwanted color formation in the 
color-forming layer enables use of the hot melt adhesive 
in the label. I n addition, the use of hot melt adhg ive 
enables the labels to be Piacea on refri g erated be ef 

|%.^»^*« «,;»U^«| ^iff^^l'-^mtmn «^ heftf hftn f^th 

labd. ^ 
10 Claims, 4 Drawing Figures 
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While this combination of layers is satisfactory for 

THERMOSENSmVE RECORDING LABEL use as a thennosensitive recordmg label in many spph- 

cations, manufacture of the label is made more costly 

This application is a Continuation-In-Part of U.S. and additional steps must be taken in the production of 

patent application Ser. No. 614^87 Filed May 25, 1984 s the label in order to incorporate the barrier label on the 

now U.S. Pat No. 4,577^04. substrate. 

The present invention relates generally to thennosen- In addition, it has been found that when such label is 

sitive recording labels and more particularly relates to placed on plastic stretch wrap Him containing beef 

thermosensitive recording labels suitable for use on products, that a dark discoloring of the beef products 

polyvinylchloride and polyethylene stretch wrapping 10 occurs beneath the label a few hours alter application of 

filtns. the label to the packaged beef 

Thermosensitive recording labels such as described in While it b not believed that any deterioration or 

U.S. Pat No. 4^70,370 have been developed to over- spoilage of the beef products occurs because of this 

come many of the drawbacks of conventional printing darkened area, it nonetheless is unattractive to the con- 

with oily or water base inks. Problems associated with 15 sumer after removal of the plastic wrap and renders the 

conventional printmg utilizing oily or water based mks beef product unacceptable for use by the c<»isumer. 

include the smearing tendency of the ink due to insufli- It is not known at the present time exactly why this 

cient drying time before utilization of the label, the high discoloration occurs only on beef products, but it is 

maintenance of printing equipment and the continued suspected to be related to the lack of oxygen penetra- 

replenishment of printing inks, or ribbons if ink impreg- 20 tion beneath the label. 

nated ribbon is used in the printing process. In addition. Prior art sensitive recording labels have typically 

itis well known that conventional printing with wet ink used an acrylic adhesive agent a styrene-butadiene 

can be a very messy operation. rubber (SBR) latex adhesive agent, a vin^ acetate adhe- 

Hence, thennosensitive recording labels have been sive agent or a rubber adhesive agent for secniing the 

developed which utilize a thennosensitive coloring 23 label, via the substrate, to goods, 

material comprismg a colorless or Ught-colored leuco While these adhesives are satisfflctnry fnr n^ rm 

dye and acidic substance capable of cauang the leuco warm, relatively dry goods^ thev are not suitable 7or 

dye to undergo color formation upon heating of the a dhesives in holding the them io««^!giHv p rKymtifip 

thermosensitive recording label. label to mo ist damp, remgerated or frozen plastic wra p 

As is well known in the art a layer of thermosensitive 30 go ods such as_r fif^ngrij mmti find Yffgrtgbim nPthf 

coloring material is disposed on a substrate and a ther- like. Generally, refrigerated temperaturi» in the "cold" 

mal head printer is thereafter used to contact and heat range are about 0* C. (32" F.) to about 15" C (59* F-X 

specific areas of the layer to cause color-formation in while temperatures in the 'freezer** range are about, 

the areas heated, while the remainder of the layer stays ~ 10" C. (14* F.) to about 0* C (32' F.X 

colorless, or li^^t-colored, thereby producing visible 35 The present invention overcomes many of ibc disad- 

alphanumeric characters in the layer. vantages of the hereinbefore produced thermosensitive 

While these labels may be used on many products recording labels. It has be en found that the use of a hot 

without fading of the color formations over long peri- n aelt adhesive layer^ppliedTo a th<™^Krpsitive recor d- 

ods of time, it ^ also well known that when such labels i ng label substrate enables a labd . in accordant wit h 

are placed on plastic wrapped products, contact with 40 the present inv ention, t o be q>pSed to moist and r^ g- 

the plastic wrap from co-mingled products or packages e ratcd goods at cCttt"an d frozen te mperatures with suffi- 

is inevitable. When this occurs, degradation of the heat c tait aonesion ther eto to fetSUfc contact bctwc^ th e 

formed printing begins as evidenced by fading of the l abel ana thfe"gQ^^ ^vc" though they m ^y ru^ up 

color formed by the leuco dye and the acidic substance. against and COMtl in Contact with aseibdaied good^ 'diir- 

It is beheved that this degradation occurs because 45 i ^handllng of tne proauct 

migration of the plasticizers used in the plastic wrap Further, a label, in accordance with the present in- 

occurs. This migration of the plasticizer into the ther- vention, utilizing a hot melt type adhesive layer enables 

mosensitive color-forming layer and subsequent reac- the production of a thermosensitive recording label 

tion therein is believed to cause the fading phenomenon. without a barrier layer protecting the substrate. This 

As disclosed in U.S. Pat. No. 4,370,370, an attempt to 50 reduces both the cost of the label and the complexity of 

produce a non-fading thermosensitive recording label manufacture because less stq>s are required. It appeara 

has included the addition of protective, or barrier, lay- that the hot melt adhesive prevents migration of the 

ers on both sides of the thermosensitive color-forming plastidzers from plastic film and the like, onto which 

layer in order to prevent such migration. the label is placed, firom migrating throug)i the hoi melt 

Specifically, af^er the color-forming layer is applied 55 adhesive and into the thermosensitive color-forming 

to a substrate, a barrier layer comprising a water soluble layer. 

polymeric material is placed over the thermosensitive In addition, and importantiy, it has been discovered 

color forming area, and a second barrier comprising a that the use of a hot mdt adhesive layer, in combination 

water soluble polymeric materia! is placed on the other with the substrate and thermosensitive color-forming 

side of the substrate. 60 layer, results in a thermosensitive recording label that 

The barrier layer on the substrate is provided to pre- can be used on refrigerated beef products without dis- 

vent migration of plasticizers from the plastic fihn on coloration of the beef beneath the labels as occurs with ' 

which ^e label b placed from migrating through the hereinbefore manufactured thermosensitive recording 

substrate and into the color-forming layer, and the bar- ls^)ds. 

rier Uiyer placed on the thermosensitive color-forming 65 ^„ „ 

layer is intended to prevent migration of phsticizen SUMMARY OF THE INVENTION 

from co-mingled plastic wrapped goods which may A thennosensitive recording label, in accordance 

come in contact with the label, for migratnig thereinto. with the present invention, includes a substrate, a ther- 
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mosensitive color-forming layer disposed on one side of 
the substrate, a protective layer disposed on the thermo- 
sensitive color-forming layer» a pressure-sensitive hot 
melt adhesive layer disposed on opposite side of said 
substrate, and a releasable backing sheet disposed on S 
said pressure-sensitive adhesive layer. 

The thermosensitive color-forming layer comprises a 
colorless, or light colored leuco dye and an acidic sub- 
stance capable of causing the leuco dye to undergo 
color formation upon heating of the thennoscnsitive 
recording label 

More particularly, the pressure-sensitive hot melt 
adhesive layer utilized in the present invention is absent 
sufTicient modifying resin to prevent migration thereof 
through the substrate to cause unwanted color forma- 
lion, or bleeding, in the thermosensitive color-forming 
layer. 

In a preferred embodiment of the present invention, 
the thermosensitive recording label includes a pressure- 
sensitive hot melt adhesive layer comprising at least one 
adhesive agent selected from the group consisting of 
thermoplastic styrene-butadiene rubber hot melt adhe- 
sive, and acrylic hot melt adhesive and having a transi- 
tion glass temperature at most about SO* C ^ 

The adhesive agent selected enables rdiable adhesion 
of the thermosensitive recording label on refrigerated 
beef products wrapped with a plastic stretch film wrap 
selected from the group consisting of polyvinylchlo- 
ride, polyethylene and polyoleiin without subsequent ^ 
discoloration of the beef beneath the thermosensitive 
recording labd at temperatures between about — 10* C. 
(W F.) and about 15' C (59* R). The pressure-sensitive 
hot mdt adhesive layer on the present thermosensitive 
recording label invention may have a thickness from 35 
about IS ym (0.6 mil) to about 23 ^m (0.9 mil). 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention may 
be had from the consideration of the following detailed 4^ 
description, taken in conjunction with the accompany- 
ing drawings in which: 

FIG. 1 is a cross-sectional view of the thermosensi- 
tive recordmg label in accordance with the present 
invention generally showing each of the layers included 45 
in the label; 

FIG. 2 is a diagram showing the production of a 
thermosensitive recording label in accordance with the 
present invention showing specifically the application 
of hot melt adhesives to a backing sheet and subsequent 50 
combination of the backing sheet with the remainder of 
the label with chiUed rollers; 

FIG. 3 is a perspective view of a roll of thermosensi- 
tive recording labels according to the present invention; 
and, 55 

FIG. 4 is a perspective drawing of the thermosensi- 
tive recording label in accordance with the present 
invention as applied to a plastic wrapped refrigerated 
product. 

DETAILED DESCRIPTION ^ 

Turning now to FIG. 1, the thermosensitive record- 
ing label 10 m accordance with the present invention 
includes a substrate 12, a thermosensitive color-fonning 
layer 14 disposed on one side 16 of the substrate 12, a 6S 
protective layer 18 disposed on the thermosensitive 
color-formmg layer 14, a pressure-sensitive hot melt 
adhesive layer 20 disposed on an opposite side 22 of the 
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substrate 12 and a releasable backing sheet 26 disposed 
on the pressure-sensitive adhesive layer 20. 

In general, the substrate 12 may be a high quality 
paper and the thermosensitive recording color-forming 
layer 14 is typical of that known in the art as shown in 
U.S. Pat Nos. 4,370370 and 4,388,362, examples of the 
colorless or light colored leuco dye and the acidic sub- 
stances being given therein. 

Additionally, as pointed out in U.S. Pat No. 
4,388,362 enhancers may be included in the thermosen- 
sitive color-forming layer in order to enhance the dis- 
tinctiveness of the color images. Such enhancers may 
include fine powders of calcium carbonate, magnesium 
carbonate, alumina, silica, talc, barium sillfate, alumi- 
num sterate, styrene resin, urea-formalin resm, or the 
like. Bindo- agents also may be utilized in thermosend- 
tive color-forming layers as is well known in the art 

A water soluble resin solution coated on the thermo- 
sensitive color-forming layer 14 and thereafter dried 
forms the protective layer 18. A number of water solu- 
ble resms may be utilized in fhie thickness of the protec- 
tive layer 18, as is well known in the art, to prevent 
subsequent deterioration of the thermosensitive color- 
forming layer by plastidzers contained in plastic sheet 
which may be placed on, or in contact with the thermo- 
sen^tive recording label 10. 

Also, in accordance with the prior art, the function of 
the protective, or barrier layer may be enhanced by 
adding water resisting property improvement agents 
such as formaldehyde, a glyoxal, chromium almn, mela- 
mine, melamine-formaldehye resin, polyamide resin. 

As generally shown in FIG, 2 . Ac pressure-sensitive 
hot melt adhesive layer 20, such as thermoplastic rubber 
copolymer or acrylic thermoplastic hot mdt adhesive is 
disposed on the substrate 26 by heating the not melt 
adhesive to a temperature of about 177* C (350* F .) and 
t hereafter torminfy a ^ ivo ^ thpTgn^^^trnt** 

It should be appreciated that the hot melt rubber 
adhesives utilized in the present invention are solid at 
room temperature but liquid when heated above about 
nr C. (300* F.). 

Hot melt adhesives are generally block copolymers 
which display both elastomeric and thermoplastic prc^ 
erties. The backbone or primary constituent of a hot 
melt adhe»ve is a thermoplastic high-molecular-weight 
polymer such as polyethylene, ethylene copolymers, is 
ethylene-vinyl acetate, polypropylene, polyamides, 
.polyesters and styrene-isoprene and styrene-butadiene 
black polymer rubbers. 

Higher molecular weight polymers above a certain 
limit are not suitable for adhesives used at cold or 
freezer temperatures because reliable adhesion does not 
occur. 

It is well known that as the temperature of a polymer 
melt or rubber is lowered, a point known as the glass- 
transition temperature (Fg) is reached where polsmieric 
materials undergo a marked change in properties. 
B dow their glass-transition temperature^ poly meric 
m atenai exhibit marked mcrcase in stiffness andl)rittle- 
Ttc^ Henc e, it has been tound ISat polymenc adh^ves 
W jUi ulass-transition temperatures greater timff^b out 
50' C (122^F.) are not suitable as adhesives for cold o r 
fre ezer temperatures oecause mese propert ies at tne 
c old or treezer temperatures res ult in Sufficient or 
u nreliable adhesio nl ' ■ 

More specifically it has been found that polymeric 
adhesives with glass-transition temperatures between 
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about —17* C. (r F.) to about 15' C (59' R) are best movement of modifying resins therdn and consequently 

suited for cold or freezer temperature use. a greater amount of bleeding ]>roblems. 

Continuing, the substrate 26 with the hot melt adhe- All of the above factors are interrelated, hence best 

sive thereon is contacted with the other side 22 of the described by specific example as heremafler set forth, 

substrate 12 by passing the backing sheet 26 along with 5 The following examples are presented by way of 

the substrate 12 through a set 28 of chilled rollers illustration nly. and is not to be considered limiting to 

thereby dispoang the hot melt adhesive 20 onto the the present inventi n. 
substrate 12 without significant heating of the thermo- 

sensitive color-forming layer 14. EXAMPLE 1 

This is diagrammatically shown in FIG. 2 where a 10 a solution of leuco dye and add substance was pre- 

roll 30 of backing sheet 26 material which may be high pared as follows: 
quality paper or densiRed silicone coated craft paper 

coated wiA a film of molten hot melt adhesive 20 by an • 

extruder 34 in a conventional manner and thereiier PambyWdght 

passed through the chilled rollers 28 along with the 15 Pispersant A 

substrate 12 already coated with the thenncsensitive 3-diethyl-6-inetbyl-7-aiiiliiio 

color-forming layer 14 and barrier 18, pulled from a roll fluoran 

42. Polyvinyl alcohd (20% aqueous solntiaD) 5.0' 

The resulting labels may be formed into a roll 44 (see SsMsant B 

FIG. 3) for ease in subsequent use. 20 ^T^^^^" 

It should also be appreciated that the releasable back- steariciutd amide ).o 

ing sheet 26 may be silicone coated and/or the substrate Polyvinyl alcohol (20% aqueous admioo) io!o 

surface 22 treated in a manner such that the pressure- Water 33.0 

sensitive hot melt adhesive layer 20 remains on the _ 

substrate surface 22 when the releasable backing sheet 25 prepared Di»)ersant A and Dispersant B were 

26 is removed or peded therdrom to enable the th«^ mixed to form a thamosensitivc color liquid which was 

mos^fave recordmg label 10 to be fixed to goods 50 ^^^^ ^ ^ g^bstrate consisting of hi^ quality paper 
^ u • V J- J u * • u wdghiag about 58 gr./m^ and thereafter dried at 

AS hereinabove discussed, hot mel adh^ves have a ^ temperature up to 120* C (248- F.) to form a 

thernaoplastic high-moiecular-weight bac^^ 30 thermoscn^vc cdalfonning layer in whidb the soHds 

mer. The backbone polymers are usually modified with ^herem amounted to about 4.0 to about lO^yn^ 
tackifyma reshss. waxes or oils. «iiwimi«i w «wuk -r.w w auuut jw 

«yi.-i f .^'^^^ J,*: . . Thereafter, a water soluble resm solution compnsme 5 
Whdethepropermochfyingresmscanimproveadh^ ^ j in 95 parts of witer ^ 

sion as well as act as a fluxing asent to brine toeether '^V* oiwuvi m i^oiw wi wo*ci waa 

n*ii^ini«c^ l^ri«^«L«,fii^ ^< apphed to the heat sensiuve color-formmg layer and 

otherwise pooriy compatible mgredients of the adhe- 35 ^ C (77- to 248-f5 to thereby 

^"•nii Surie'^S^a^^^^ ^ P^^-^ 2e thennos^^ve^o ' 

Sst^SaStdti^ forminj^^^^^ 

m the color-forming layere. This is called bleeding. solids of about 2 gr./m2. 

Modifying resms found to cause bleeding mclude 40 ^ consisfang of high quahty paper and 

terpene resins such as alpha and beta-pinenes, resms, wcighmg about 70^/m^ was sihconetreaU^ 
rosin, esters, hydrocarixwi resin, phenoUc resins, ter- solvent-base or IQ0% sohd rdease paper coating and 
pene modified phenoHc resins and ketone aldehydes. ^1^^ "^l^ typ fi hot mrU adhg iycbftvmg 

The specific amount of modifying resin in a hot melt ® ^« ^ C such as Duro-TAK_3 4 (availaWe 
adhesive sufficient to cause bleeding is dependent on 45 ^"^"^ National Starch and Chemical Corporation, 
many factors including the average molecular weight of Bridgewater, N J.) was heated to 177* C (350' F.) and 
the backbone polymer (as may be described by its tran- applied to the substrate, such application amounting to 
sition-glass temperature), the specific modifying resin as » ^^yer havmg a quantity of solids of about 23 gr./m2 
well as the thickness of the adhesive layer, the latter suitable commercially available adhesives are 

relating to the total amount of modifying resin present 50 manufactured by Findly Adhesives, Inc., (X806-338- 

Examples of conunercially available adhesives not 0^)> B. Fuller Company, St Paul, MN., (§i HM- 
suitable for thermosensitive recording labels because of 1^^^, HM-18al) and Malcolm Nicd and Company, Inc., 
bleeding caused by modifying resin migration are adhe- (#1825). Thereafter, the backing sheet with the hot melt 
sive number 701 available from Century Adhcsiyes adhesive applied thereto was passed through chilled 
Corporation, Columbus, Ohio; number X806-33B-01 55 rollers to contact the substrate material and form a roll 
available from Findly Adhesives, Inc., Ehngrove, WI.; of thermosensitive recording labels, 
and number 1705 available from M^lcohn Nicol and The labels were then printed with a heated printing 
Company, Ina» Lyndhurst, N.J. head and api^ed to a beef filet mignon wrapped with 

The average molecular weight of the adhesive back- polyethylene or polyolefin stretch plastic fihn, which 
bone polymer, the molecular weight distribution and 60 has been refrigerated The label adhered to and was not 
the copolymer network are important factors relating to easily removed from the plastic film and after 24 hours 
bleeding caused by mi^idon of the modifying resins, at a refrigerated temperature of about 37* P., (2* C) the 
because these characteristics of the backbone polymer plastic film, along with the thermosensitive label, was 
affect the ability of the modifying resin to move;, as well removed from the filet mignon. On subsequent examina- 
as the rate of movement of the modifying resin. 65 tion, the filet mignon showed no discoloration under the 

The lower the Tg, the lower the backbone molecular label disposed on the plastic wrap over the filet mignon. 
weight and typically less copolymer network. Less In addition, no bleeding was observed in the color- 
copolymer network, or cross linking, enables easier forming layer after a period of about 72 hours. 



03/03/2004, EAST Version: 1.4.1 



4.633.276 



10 



15 



By comparison, a label made in accordance with U.S. 
Pat No. 4,370,370 utilizing an acrylic adhesive agent 
did not adhere well to the refrigerated plastic fihn mate- 
rial covering the filet mignon. In addition, it was ob- 
served that after a lapse of approximately 4 hours, a 
discoloration of the fiiet mignon was observed under- 
neath the prior art label. Also, by comparison, a label 
was prepared with CA-701 adhesive available from 
Century Adhesive Corporation and thereafter printed 
and applied to the beef fOet mignon wrapped with poly- 
ethylene or polyolefin stretch plastic film. While the 
adhesions were good and no discoloration of the beef 
occurred, bleeding was observed after about 6 honxs. 

EXAMPLE 2 

A label prepared as in Example 1 was applied to a 
beef sirloin steak wrapped with polyethylene or poly- 
olefin stretch plastic film which had been refrigerated. 
The label adhered to and was not easily removed from 
the plastic sheet and after 24 hours at a refrigerated 20 
temperature of about 37* F., (2/ C), the plastic fihn, 
along with the thermosensitive label, was removed 
from the sirloin steak. On subsequent examination, the 
sirloin steak showed no discoloration under the label 
disposed on the plastic film over the sirloin steak. 25 

By comparison, a label made in accordance with U.S. 
Pat. No. 4,370,370 utilizing an acrylic adhesive agent 
did not adhere well to the refrigerated plastic sheet 
material covering the sirioin steak. In addition, it was 
observed that after a lapse of E^proximately 6 to 8 hours 30 
a discoloration of the sirloin steak was observed under- 
neath the prior art label. 

EXAMPLES 

A label prepared as in Example 1 was applied to a 35 
New York steak wrapped with polyethylene or poly- 
olefin stretch plastic film which had been refrigerated. 
The label adhered to and was not easily removed from 
the plastic sheet and after 24 hours at a refrigerated 
temperature of about 37" F. (2" F.), the plastic sheet, 40 
along with the thermosensitive label, was removed 
from the New York steak. On subsequent examination, 
the New York steak showed no discoloration under the 
label disposed on the plastic film over the New York 
steak, 45 

By comparison, a label made in accordance with U.S. 
Pat No. 4,370,370 utilizing an acrylic adhesive agent 
did not adhere well to the refrigerated plastic fihn mate- 
rial covering the New York steak. In addition, it was 
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observed that after a lapse of approximately 6 to 8 hours 50 adhesive. 



color-forming layer comprising a colorless or light- 
colored leuco dye and acidic substance capable of 
causing said leuco dye to undergo color formation 
upon heating of the thermosensitive recording la- 
bel; 

a protective layer disposed on said thennosensitive 
color-forming layer, 

a pressure-sensitive hot melt adhesive layer disposed 
on another side of said substrate, said pressure-sen- 
sitive hot melt adhesive being absent sufficient 
modifying resin, selected from the group consisting 
of terpcne resin, rosin resins, hydrocarbon resins, 
phenolic resins and ketone aldehydes, to prevent 
migration thereof mto the thermosensitive color- 
forming layer, resulting m bleeding of the color 
formation in the thermosensitive color-forming 
layer; and, 

a reieasable backing sheet disposed on said pressure- 
sensitive hot melt adhesive layer. 

a reieasable backing sheet disposed on said pressure- 
sensitive hot melt adhesive layer. 

2. A thermosensitive recording for use on beef prod- 
ucts wrapped with plastic film comprising: 

a substrate; 

a thermosensitive color-forming layer disposed on 
one side of said substrate, said thermosensitive 
color-forming layer comprising a colorless or Ught- 
colored leuco dye and acidic substance capable of 
causing said leuco dye to undergo color formation 
upon beating of the thermosensitive recordhig la- 
bel; 

a protective layer disposed on said thermosensitive 

color-forming layer; 
a pressure-sensitive hot melt adhesive layer disposed 
on another side of said substrate, said pressure-sen- 
sitive hot melt adhesive being absent sufficient 
modifying resin, selected from the group consisting 
of terpene resins, rosin resins, hydrocarbon resins, 
phenolic resins and ketone alddiydes, to prevent 
migration of said modifying resin through the sub- 
strate causing unwanted color-formation in the 
thermosensitive color-forming layer; and, 
a reieasable backing sheet disposed on said pressure- 
sensitive hot melt adhesive layer. 
> 3. The thermosensitive recording label according to 
claim 1 or 2 wherein the pressure-sensitive hot melt 
adhesive layer comprises at least one adhesive agent 
selected from the group consbting of a styrene-butadi- 
ene rubber hot melt adhesive and an acrylic hot melt 



a discoloration of the New York steak was observed 
underneath the prior art label. 

Although there has been described hereinabove a 
specific thermosensitive recording label in accordance 
with the present mvention for the purposes of illustrat- 55 
ing the manner in which the invention may be used to 
adyantage, it will be appreciated that the invention is 
not limited thereto. Accordingly, any and all modifica- 
tions, variations, or equivalent arrangements which may 



4w The thermosensitive recordmg Uibel according to 
claim 3 wherein the pressure^sensiti ve hot melt adhesive 
layer has a transition glass temperature of at most about 
50" C. 

5. The thermosensitive recording label according to 
claim 4 wherein the pressure-sensitive hot melt adhesive 
layer has a transition glass temperature of between 
about — 17* C and about 15' C. 

6. The thermosensitive recording label according to 



occur to those skilled in the art should be considered to 60 claim 1 or 2 wherein said modifying resin is selected 



be within the scope of the invention as defined in the 
appended claims. 
What is claimed is: 

1. A thermosensitive recording label for use on beef 
products wrapped with plastic film comprismg: €5 
a substrate; 

a thermosensitive color-forming layer disposed on 
one side of said substrate, said thermosensitive 



from the group consisting of terpene resins, rosin resins, 
hydrocarbon resins, phenolic resins and ketone alde- 
hydes. 

7. The thermosensitive recording label according to 
claim 6 wherein the pressure-sensitive hot melt adhea ve 
layer has a thickness firom about 13 lun (0.6 mfl) to 
about 23 ^ (0.9 mil). 

8. A thermosensitive recording label comprising: 
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s substrate; 

a thermosensitive color-fonning layer disposed on 
one side of said substrate, said thermosensitive 
color-fonning layer comprising a colorless or light- 
colored leuco dye and acidic substance capable f 
causing said leuco dye to undergo color f rmation 
upon heating f the thermosensitive recording la- 
bel; 

a protective layer disposed on said thermosensitive 
color-forming layer, 

a pressure-sensitive hot melt adhesive layer dbposed 
on an opposite side of said substrate* said pressure- 
sensitive hot melt adhesive being absent suflident 
modifying resin selected from the group consisting 
of terpene resins, rosin resins, hydrocarbon resins, 
phenolic resins and ketone aldehydes, to prevent 
migration of said modifying resins through the 
substrate causing unwanted color formation in the 
thermosensitive color-forming layer, said pressure- 
sensitive hot melt adhesive layer having a thickness 20 



10 



10 



IS 



from about 15 fun (0.6 mil) to about 23 ^m (0.9 
mil); and, 

a releasable backing sheet disposed on said pressure- 
sen^tive hot melt adhesive layer. 

9. The thermosensitive recording label according to 
claim 8 wherein the adhesive agent selected enables the 
use of the thermosensitive recording label n refriger- 
ated beef products wrapped with a plastic stretch film 
wrap selected from the group consisting of polyvinyl- 
chloride, polyethylene and polyolefin without subse- 
quent discoloration of the beef beneath the thermosensi- 
tive recording label 

10. The thermosensitive recording label according to 
claim 9 wherein the hot melt adhesive layer includes a 
hot mdt adhesive having a transition glass temperature 
of at most about 50' C for enabling adhesion to the 
plastic stretch film wrap at temperatures from about 
-10" etc about 15' C 
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ABSTRACT 



A beat-sensitive recording sheet has A heat-sensitive record- 
ing layer containing color formers and color developers 
formed on one side of a substrate, a backcoat is formed on 
the side opposite to the recording layer, wjicrcin this back- 
coat is formed of A mixture containing starch, an acrylate 
copolymer wnicn does not compri se stvieiHi Ui viuvl au>tate 
co mponents and has a fihn -foming t^mt^^i^ahi^b 01 lesfelhan 
5* C, and an aikahuc OUtalysl. — ' 

14 Claims, No Drawings 
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THERMO SENSITIVE PRC»aiNG SHEET 
COMPRISING A BACK COATING 

CONTAINING STARCH, AN ACRYLATE 
COPOLYMER AND AN ALKALINE 
CATALYST 

BACKGROUND OF THE INVENTION 

1. Field of the iDvention 

The invcDtioo is directed to a heat-sensitive iccording 
sheet with a substrate, having a Eront side and a back side, 
a heat-sensitive recording layer which is arranged on the 
front side and includes color formers and color developers, 
and a backcoat formed on the back side. 

2. Description of the Prior Art 

A prior art recording sheet is known from DE-C-38 36 
660. A backcoat of this recording sheet may be formed of 
water-soluble high polymers such as starch, gelatins, 
styrcne-maleic acid anhydride copolymer hydrolysatcs or 
polyvinyl alcohol and from water-insoluble polymers such 
as laticcs. The polymers may be used by themselves or in 
mixtures. When this known recording sheet is used as a 
label, the kix>wn backcoat is supposed to prevent the 
unwanted influence of plasticizers that are present on a sheet 
on which the label is to be affixed label. 

In a multi-layer, thermally printable sheet with a heat- 
sensitive color-forming layer on the front side of the layer 
carrier according to DE-C-32 07 071, a prior art barrier layer 
comprising water-«)luble polymers and a water-repellent 
wax or a wax-like compound are provided on the back side. 
The desired effect is the prevention of damaging influences, 
especially through plasticizers. 

It was suggested in DE-A-35 29 781 to print on the 
coating carrier. In prior art reference order to be able to 
discern the printed pattern, either the heat-sensitive record- 
ing layer must be transparent or, when printing on the back 
of the layer carrier, the backcoat and the respective adhesive 
layer must be transparent. Despite the fact that the use of 
pigments such as those often employed for improving the 
suitability of the thermal head is accordingly ruled out, a 
complicated sequence of individual process steps is required 
in a disadvantageous manner because the printing process 
directly follows the generation of the coating base paper, and 
the printing process is then followed by the further coating 
and laminating steps. 

U.S. Pat. No. 4,593,298 discloses another prior art back- 
coat which has an alkali salt of a styrene-maleic add 
copolymer and a polymeric latex. The aim of the known 
backcoat is to improve resistance to water and resistance to 
blocking. At the same time, the runnability should be 
improved and the tendency of the paper to curl should be 
restricted. 

EP-B-0 171 810 describes yet another prior art backcoat 
in which the stability of the recorded image is to be 
improved through the use of a polyurethane emulsion which 
is applied in a weight of 1 to 5 g/m^ in that liquids such as 
plasticizers, oil, water and solvents are prevented from 
penetrating from the back into the color developing layer 

EP-A-0 518 552 describes a prior art beat-sensitive 
recording material in which the substrate is either a ther- 
moplastic fihn or a synthetic paper. A coaling layer applied 
to the back comprises at least 20% of a water-soluble 
polymer, e.g., polyvinyl alcohol, cellulose ether or starch. 
The backcoat preferably also contains water- insoluble poly- 
mers such as copolymers of vinyl acetate acrylic acid esters, 
methacrylic acid esters and acrylic acid esters, polyiucthane 
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resins, polyvinyl chloride resins and polyvinylidene chloride 
resins. The backcoat is supposed to prevent the curling 
which develops in the heat-sensitive recording layer. A 
cross-linking agent may also be added, if necessary, to 

5 improve the resistance of the backcoat to water. 

Another prior art heat-sensitive recording material 
described in DE-A-37 20 171 which has a colored fluores- 
cent dye composition in its recording layer is provided on 
the back side with a barrier layer which can be produced 

10 essentially from water-soluble polymer materials such as 
polyvinyl alcohol, various cellulose ethers, starches, 
gelatins, casein and polyvinylpyrolidone and resins dis- 
persed in water, e.g., polystyrene emulsions. The function of 
the barrier layer is to protect against damaging materials 

15 such as oils and plasticizers which can lead to discoloration 
of the images developed in the recording layer. 

DE-A-38 06 201 discloses a prior art heat-sensitive 
recording paper in which the paper carrier has a layer 
containing a calionic styrene/acrylic copolymer to prevent 

20 dust development and flocculation during calendering or 
super-calendering of paper. Further advantages consist in a 
broader contact surface with the thermal head during 
recording, a high recording density, an outstanding dot 
reproduction capacity, low fogging and low adhesion as well 

^ as prevention of soiling or discoloration at the thermal head. 
If required, the application of the cationic styrene/acrylic 
copolymers may be carded out in combination with starch, 
polyvinyl alcohol, a latex, pigment or dye by a size press or 
a coating device. This reference does not describe the 

30 suitability of the known beat-sensitive recording paper for 
producing labels whose back side is resistant to the influence 
of oils and/or plasticizers. 

The surface sizing of coating base paper is provided 
according to JP-A-60-2397, wherein the coating base paper 

3^ is used for producing heat-sensitive recording materials. 
Alternatively, it is suggested therein to provide a prccoat 
beneath the heat-sensitive recording layer. In the case of 
surface sizing, a water-soluble copolymer can be used in 
addition to a styrene/methacrylate. 

^ It has been shown in the past that the known measure of 
developing sufiEicient resistance to oils, fats, plasticizers and 
organic solvents are not adequate. 

SUMMARY OF THE INVENTION 

45 It is the object of the present invention to develop a 
heat-sensitive recording material with a backcoat which has 
a good barrier effect with respect to the substances used in 
ofiset printing and flexographic printing, especially organic 
solvents and with respect to plasticizers, oils and fats. 

50 Further, a sheet or web of this he at -sensitive recording 
material wound onto a roll is to be prevented from jamming 
or blocking in the roll. 

TTiis object is met in a heat-sensitive recording sheet with 
a substrate, a heat-sensitive recording layer arranged on a 
front side of the substrate including color formers and color 
developers, and a backcoat formed on a rear side of the 
substrate including in that the backcoat is formed of a 
mixture containing starch, an acrylate copoly mer which 
does not comprise styrene or vibyl adilSte coinponents and 

^0 has a film-forming temperature of less than 5** C, and an 
alkaline catalyst. The minimum film-forming temperature of 
the acrylate copolymer is preferably less than 2** C. 

DETAILED DESCRIPTION OF THE 
55 PREFERRED EMBODIMENTS 

A heat-sensitive recording sheet according to the present- 
invention including a substrate having a front side and a rear 
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side. A heat-sensitive recording layer is arrange on the front The present heat-sensitive recording paper acx:ording to 

side of the substrate and includes color formers and color the invention is used as JabelR in fanHsniflFparifflgipg ^nd is 

developer. A backcoat is formed on the rear side of the especially suitable for labelint^ d ee p-frozen foods with lab els 

substrate and includes a mixture containing starch, an aery- to be applied wiih special adhesives . When used for this 
late copolymer which does not include styrene or vinyl s piupose, the backcoat according to the invention prevents 

acetate components, and an alkaline catalyst. The acrylate plasticizers from penetrating into the label, so that there is no 

copolymer has a film forming temperature of less than 5^ C. discoloration or change in the text image generated on the 

and is preferably less than 2® C. front side in the heat-sensitive recording layer. 

T he term acrylate copolymer used in the descrip tion and Further, it is also preferred that the heat-sensitive record- 
in the claims is meant compris e a copolymer formed of ing layer is covered with a protective layer. 
acrylttlc audyuf ujcaiaLTyiate wmcn does not compri se any Another area of use is the production of tickets with 
st yrene or vmyi acetate components . Alth ough not req uired, additional information printed on the back, but especially 
the acrvlate copolYmcr prercrapiv pas reactive. ^uos. tickets of this type which have solvent-containing magpetic 

The copolymer to be used according to the invention may stripes printed on the back, 

comprise an aqueous dispersion or emulsion. The cross- following examples explain the invention, 
linking of the acrylate copolymer is ensured through the use 

of an alkaline catalyst which counters the tendency of the EXAMPLE 1 
paper web to block or jam. 

Within the scope of the present invention, the term An aqueous preparation of 47 parts by weight of aitionic 
starches is meant to include not only starch itself but also ^° ^^'^^'^^ f"^^ we|gbt of precipitated calcium carbonate 

staich derivatives such as slaich ethers and sUrch esters. ^7 parts by weight of a styrene or vmyl acetate com- 

^ . J . , . 1. ponent of free catiomc acrylate copolymers was prepared. 

m starches and the acrylate copolymer aie preferably ii^e preparation was adjusted to a solid contem of 18 percent 

cationic components. weight-pH 7.5-and 2.2 g/m^ of aqueous the prepara- 

The substrate preferably comprises paper composed 25 tion was applied to a coating base paper and dried. The other 

chiefly of cellulose fibers. In another preferred embodiment, side of the coated web stock was provided with an interme- 

the substrate; a paper whose fibrous material consists of jiate layer serving to receive the heat-sensitive recording 

wood-free ceUulose fibers. jay^r, the essential components of this intermediate layer 

An excellent barrier effect of the backcoat is presumably being an oil-absorfoing pigment and binder. The formed 
explained by the film-forming characteristics of the acrylate 30 intermediate layer was subsequently provided with a coo- 

copolymer which forms a relatively soft and slightly sticky ventional heat-sensitive recording layer, 
film without the addition, according to the invention, of 

starch. It is further preferred that the backcoat contains 40 to EXAMPLE 2 

50 parts by weight of starch with respect to its total weight. a j r 

^ ^ ^ Another preparation was prepared from the same compo- 

It IS further preferred that the badtcoatconi^^ 35 ^^^^ ^^^^ ^ ^j.^ ^^^^^^ v^h^r^in, 

p ^ji hv jyriflht nf HfDflarr ro Eolymer with respect to its however, 44 parts by weight of cationic starch, 34 parts by 

total weight. weight of an aqueous cationic acrylate polymer and 22 parts 

It has proven particulariy suitable that the backcoat by weight of precipitated calcium carbonate were added. 

contains, with respect to its total weight, 9 to 28 parts by What is claimed is: 

weight, especially preferably 13 to 24 parts by weight, of the ^0 ^^^^ sensitive recording sheet, comprising: 

alkalme catalyst. ^ substrate comprising paper and having a front side and 

The alkaline catalysts may comprise metal carbonates ^ rear side* 

such^ for example as calcium carbonate and magnesium , ^^jjj^. , 

carbonate A, prec^jitated calcium cart>onate is a parucularly ^^^^ ^ ^^^^ 

preferred embodiment. Sodium carbonate, however, is developers; and 

unsuitable because the sodium ions can result in corrosion of , , , . , ....... 

the thermal head. Potassium compounds and chloride com- « ^^""^^.^^ ^^""^ ^° ^'^^^^f' °f ^"^^^ratc 

pounds are also unsuitable. comprising a mixture including a starch, an acrylate 

^ , . ... - .i. u 1 copolymer excluding styrene and vinyl acetate 

According to a further embodiment form, the backcoat components, and an alkaline catalyst, said acrylate 

may also contam a cross-hnking agent , such as epichlorhy- copolymer having a film-forming temperature of less 

dnoe resin. « x^L 5^ C. 

It has proven especially suitable to apply the backcoat to 2. The heat sensitive recording sheet of claim 1, wherein 

the substrate in a weight of 1 to 3 g/m , especiaUy m the of starch and said acrylate copolymer comprises a 
weight range of 1.5 to 2.5 g/m\ 55 cationic component. 

The use of a cationic starch and/or a catatonic acrvlat e 3. The heal-seositivc recording sheet of claim 1, wherein 

copolymer f or obtaining a backcoat according to the inven- said back coat comprises an amount of said starch within a 

Tion is not to be confused with the long-familiar use of range including 40 to 50 percent by weight with respect to 

cationic sizing agents such as those added to the fiber-mass a total weight of said back coat. 

for internal sizing or also applied, as the case may be, as 50 4. The heat-sensitive recording sheet of claim 3, wherein 

surface sizing agents by size presses or other like devices. said backcoat comprises an amount of said acrylate copoly- 

These known application methods do not lead to a tight film mer within a range including 30 to 40 percent by weight with 

such as is generated by the backcoat provided according to respect to said total weight of said back coal, 

the invention on a side of a paper web. 5. The heat-sensitive recording sheet of claim 4, wherein 
Whenever reference is made in the description and patent 65 said backcoat comprises an amount of said alkaline catalyst 

claims in the present application to parts by weight, this is within a range including 9 to 28 percent by weight with 

to be understood as oven-dry parts by weight. respect to said total weight of said backcoat. 
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6. The beat-sensitive recording sheet of claim 4, wherein 
said backcoat comprises an amount of said alkaline catalyst 
within a range including 13 to 24 percent by weight with 
respect to said total weight of said backcoat. 

7. The hcat-scnsitive recording sheet of claim 1, wherein 
said backcoat comprises an amount of said acrylate copoly- 
mer within a range including 30 to 40 percent by weight with 
respect to said total weight of said bade coat. 

8. The heat-sensitive recording sheet of claim 1, wherein 
said backcoat comprises an amount of said alkaline catalyst 
within a range including 9 lo 28 percent by weight with 
respect lo said total weight of said backcoat. 

9. The heat-sensitive recording sheet of claim 1, wherein 
said backcoat comprises an amount of said alkaline catalyst 
within a range including 13 to 24 percent by weight with 
respect to said total weight of said backcoat. 
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10. The heat -sensitive recording sheet of claim 1, wherein 
said alkaline catalyst comprises a metal carbonate. 

11. The heat-sensitive recording of claim 1, wherein said 
alkaline catalyst comprises calcium carbonate. 

^ 12. The heat -sensitive recording sheet of claim 1 , wherein 
said alkaline catalyst comprises precipitated calcium car- 
bonate. 

13. The heat-sensitive recording sheet of claim 1, wherein 
]0 said backcoat is applied to said substrate at a weight per area 

in the range including 1 to 3 g/m^. 

14. The heat-sensitive recording sheet of claim 1, further 
comprising a protective layer applied over said heat- 
sensitive recording layer. 

15 

* * « « « 
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